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Work done for NASA’s H&RT BAA 

: - Objective of BAA 

» t^iftga^'ihei^hin'eiegy level over 4 years 
» Provide technology that is affordable, multi-purpose 


Focus of this BAA 

» Friction stir welding on thin gage alloys 
» N^r net manufacturing methods 
» Mass efficient pressure vessels 
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a near-net dome using friction stir 
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Advantages: . 

» Less material to remove iiNtfar nel 
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Select alloys 

- Criteria 

» Readily available in gages near 0.125 
>> Good mechanical properties 
» Good material properties -■ 
i.e. corrosion resistance, density 


Alloys selected 

- 2024 

- 2219 

- 7075 


Michael Hoiquin 303-971-2312 


Jennifer Takeshita. 504-257-0250 


David Potter, 303-971-264/" 



m&A 


MTS Universal Weld System 
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Same fixture for all 
welding 

- iinger clamping 

- Mi n i mal heat sink 


Shoulder 


Independent 
Pin 
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Each alloy was bounded 

Bounds were used to run simulated DOE 


18 Welded Panels 


Typical Ranges 

- 200 RPM 
-4IPM 

- 400 Ibf 
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Weld Development 
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» One per alloy (7075, 2219, 2024) 
» Final dimensions: 4’ x 4’ 
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Making the first weld 


Surface Screw 
: 0lamps v 


Side Clamping 


:StiFfa 


Side Clamping. 


Steel Anvil 
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Used female mandrel rather than male 

» Potential to reduce cost of tooling at large scale 
-At large-scale, multiple breakdown tools required 
» Potential to improve control for tolerances and contour 
F urther enhancing near-net forming capability " " :| : 

- Used an epoxy too! with metal ring 

» Scale up would cause tool to be too heavy if all metal 


MiCiisci HoiPUhi So; 571-2 j s i 


r-ocrc” i-i'L V, 7 i 2L'l? 



'fiM 



Check thickness 


Check Thickness 
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VAS/V 


Material wss formod ^ 1 0-1 1 55 inbodrd 
prior to cracking 

- Noticeable stress risers on the surfaw 
where the crack started 
» Appears due to hand sar 

thinned down to 
crack initiation 
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Heat applied 


Monitored via 1R gun 


Material 

priori 

- Formtng^op© 

■ controlled '' \ 

- Rest of material was -0.070” thick 
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Heat applied 

- Monitored via I R gun 


7075 Dome Blan c: 

- Material was formed ~10- 

1 1’ :,: infeoard; ; 

- Small tear formed in FSW 
joint 
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Used 2024 only 


Meat applied 


Folly formed dome 
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Used 2024 
Meat Applied 
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Use of female dome 
» More stretch accomplished 
» Complicated by use of epoxy die with metal 
» Higher risk method 

Use of male dome 

» Less stretch accomplished 
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a better way to put fasteners into epoxy die 


Use dome blanks that are one temper 

» Anneal welds and parent metal prior to spinning 
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